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(57)Abstract: 

PURPOSE: To produce at high yield and industrially advantageously tageously a large microcapsules contg. 
hydrophobic liquid as a core material by using an interfacial polymerization reaction. 

CONSTITUTION: In a production of microcapsules in which hydrophobic liquid is covered with polyurethane or 
polyurethane resin by the interfacial polymn. reaction, the hydrophobic liquid formed by being dissolved with a 
polybasic halide and a polyvalent isocianate is added to an aq. solution of a water soluble high molecular 
material having OH group, NH2 group or NH group and is dispersed and then, after alkali compd. is added, a 
polyvalent amine or polyhydric alcohol is added. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this' translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] It is the hydrophobic liquid which polybasic acid halide and multiple-valued isocyanate come to dissolve 
in the manufacture approach of the microcapsule which covers a hydrophobic liquid with an interfacial- 
polymerization reaction with poly urea or polyurethane resin An OH radical and NH2 The manufacture approach 
of the microcapsule characterize by adding a multiple-valued amine or polyhydric alcohol after adding and 
distributing in the water solution of the water soluble polymer matter which has a radical or NH radical and 
adding an alkaline compound subsequently . 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the microcapsule which an 
interfacial-polymerization reaction covers with poly urea and polyurethane resin by using hydrophobic liquids, 
such as perfume, an insecticide, and fertilizer, as the heart matter. 
[0002] 

[Description of the Prior Art] The method of obtaining the capsule which multiple-valued isocyanate is made to 
react to JP,42-771,B with water or amines, and has poly urea wall membrane, for example as encapsulation in 
which synthetic macromolecule wall membrane, such as poly urea and polyurethane, is made to form by the 
interface by using a hydrophobic liquid as the heart matter conventionally is indicated. Moreover, to JP.47- 
13740.B, JP,52-13508,B t and JP.62-1 93641 A the hydrophobic liquid in which multiple-valued isocyanate was 
dissolved is added in emulsion stabilizer content water solutions, such as polyvinyl alcohol, it distributes, and the 
method of obtaining a microcapsule is indicated by making polyurea resin generate at the interfacial- 
polymerization reaction which subsequently adds a multiple-valued amine. 

[0003] Although the microcapsule to which these approaches carry out single covering of the hydrophobic liquid 
by resin, such as poly urea and polyurethane, is obtained and particle size can manufacture the microcapsule to 
50-100 micrometers, if the particle size of a microcapsule is set to 150 micrometers or more, film reinforcement 
will fall, and there is a problem of destroying by churning during a reaction of the capsule film. 
[0004] 

[Problem(s) to be Solved by the Invention] All front faces decrease in number by enlarging the particle size, 
sustained-release [ a microcapsule's ] improves, and since it has the advantage that it can identify now with the 
naked eye, development of the more effective manufacture approach of a microcapsule, with a large particle size 
with a particle size of 150 micrometers or more is demanded. 

[0005] It was made in order that this invention might meet the above-mentioned request, and it aims at offering 
the manufacture approach of a microcapsule that a microcapsule with a large particle size which contains a 
hydrophobic liquid as heart matter can be manufactured by high yield according to an interfacial polymerization. 
[0006] 

[Means for Solving the Problem] In the manufacture approach of the microcapsule which covers a hydrophobic 
liquid with an interfacial-polymerization reaction by resin, such as poly urea or polyurethane, as a result of 
inquiring wholeheartedly, in order that this invention persons may attain the above-mentioned purpose The 
hydrophobic liquid which polybasic acid halide and multiple-valued isocyanate come to dissolve An OH radical 
and NH2 After making it add and distribute in the water solution of the water soluble polymer matter which has a 
radical or NH radical and adding an alkaline compound subsequently, by adding a multiple-valued amine or 
polyhydric alcohol The knowledge of being high yield and being able to manufacture industrially advantageously a 
microcapsule with a large particle size which contains a hydrophobic liquid as heart matter was carried out. 
[0007] 

[Function of the Invention] It is the hydrophobic liquid which polybasic acid halide and multiple-valued 
isocyanate come to dissolve An OH radical and NH2 If it adds and distributes and an alkaline compound is 
further added in the water solution of the water soluble polymer matter which has a radical or NH radical, an 
alkaline compound works as a catalyst, a bridge will be partially constructed over the above-mentioned water 
soluble polymer matter by polybasic acid halide by the interface of a hydrophobic liquid and the aqueous phase, 
and a porous thin film will be formed. Furthermore, if a multiple-valued amine or polyhydric alcohol is added to 
this, poly urea or polyurethane wall membrane will form by the polymerization reaction with multiple-valued 
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isocyanate, a multiple-valued amine, or polyhydric alcohol, and a microcapsule will be obtained. 

[0008] Thus, polybasic acid halide, an OH radical, and NH2 After a reaction with the water soluble polymer 

matter which has a radical or NH radical advances, even if a reaction with multiple-valued isocyanate, a 

multiple-valued amine, or polyhydric alcohol occurs, the microcapsule film forms double membrane structure, film 

reinforcement improves and the particle size of a capsule is set to 150 micrometers or more, the capsule film 

does not break. 

[0009] 

[Embodiment of the Invention] It is the hydrophobic object which polybasic acid halide and multiple-valued 
isocyanate come to dissolve first in this invention An OH radical and NH2 It is made to distribute in the water 
solution of the water soluble polymer matter which has a radical or NH radical. 

[0010] Here, a hydrophobic liquid serves as heart matter of a microcapsule, and is variously chosen according to 
the application of a microcapsule etc., for example, can use one sort, such as ester, alcohols, aldehydes, ketones, 
and hydrocarbons, or two sorts or more. Especially in the manufacture approach of this invention, since a 
microcapsule can be manufactured by high yield even if alcohols contain in the hydrophobic liquid, water poor 
solubility, such as a hexanol, a cis — 3-hexanol, linalool, a geraniol, citronellol, alpha-terpineol, l-menthol, a 
borneol, benzyl alcohol, and beta-phenylethyl alcohol, or insoluble alcohols can be effectively used as a 
hydrophobic object. That into which these hydrophobic liquid could be used for as it was, or solid matter was 
infiltrated may be used. 

[0011] Moreover, as polybasic acid halide dissolved in this hydrophobic liquid, tele phthloyl chloride, horse 
mackerel POIRU chloride, SEBAKOIRU chloride, iso phthloyl chloride, 4, and 4-biphenylcarboxyl chloride, 1,10- 
Deccan dicarbonyl chloride, DODEKANJI acid chloride, benzene tetra-acid chloride, TORIME soil trichloride, etc. 
are mentioned, for example. These polybasic acid halide is independent, or can use one sort combining two or 
more sorts. 

[0012] Although especially the amount of the polybasic acid halide used is not restricted, it is desirable to make 
it dissolve so that the concentration of the polybasic acid halide in a hydrophobic liquid may become in I. and 
0.01-2.5 mols /. 

[0013] furthermore, as multiple-valued isocyanate dissolved in a hydrophobic liquid with the above-mentioned 
polybasic acid halide Hexamethylene di-isocyanate, toluylene di-isocyanate, diphenylmethane diisocyanate, m- 
xylylene diisocyanate, m-phenylene diisocyanate, Trimethyl hexamethylene di-isocyanate, isophorone 
diisocyanate, Diisocyanate, such as xylylene -1, 4-JIISO thiocyanate, and ethylidyne JIISO thiocyanate, or JIISO 
thiocyanate; Triphenylmethane color isocyanate, TrHsocyanate, such as octyl silane trHsocyanate; What is 
marketed from Bayer by trade names, such as Desmodurs L, T, N, E, Z, R, and M, And the multiple-valued 
isocyanate which a multiple-valued amine, the multiple-valued carboxylic acid, the multiple-valued thiol, the 
multiple-valued hydroxy compound, the epoxy compound, etc. added is mentioned. 

[0014] Although especially the amount of the multiple-valued isocyanate used is not restricted, it is desirable to 
make it dissolve so that the multiple-valued isocyanate concentration in a hydrophobic liquid may become in I. 
and 0.05-10.0 mols /. These multiples-valued isocyanate is independent, or can use one sort combining two or 
more sorts. 

[0015] The OH radical and NH2 which add the above-mentioned hydrophobic liquid The following are mentioned 
as water soluble polymer matter which has a radical and NH radical. As a natural system giant molecule, a 
pullulan, xanthan gum, curdlan, a dextrin, SAKUSHINO glucan, sizofiran, NIGERAN, levan, a rutin acid, 
Microorganism system giant molecules, such as a mannan and Basidiomycetes polysaccharide, Cyamoposis Gum, 
locust bean gum, tamarind gum and a tare — fruits polysaccharide, such as seed polysaccharide, such as gum, 
pectin, and KUINSU seed gum, — Rhizome polysaccharide, such as starch and a dextrin, gum arabic, the Arabia 
galactan, Animal system macromolecules, such' as seaweed polysaccharide, such as resin polysaccharide, such 
as a tragacanth gum, karaya gum, and GATIGAMU, a carrageenan, an alginic acid, an agar, and a furcellaran, 
gelatin, casein, albumin, and chitosan, etc. are mentioned. 

[0016] As a semisynthesis system giant molecule, a carboxymethyl cellulose, methyl cellulose, hydroxyethyl 
cellulose, the hydroxypropyl methylcellulose, hydroxypropylmethylcellulose phthalate, a cation-ized cellulose, a 
sulfuric-acid cellulose, a starch derivative, a Cyamoposis Gum derivative, etc. are mentioned. 
[0017] As a synthetic system giant molecule, polyvinyl alcohol, polyacrylamide, water-soluble nylon, a 
polyethylene glycol, etc. are mentioned. These water soluble polymers are independent, or one sort can be used 
for them combining two or more sorts. In addition, especially in these, polyvinyl alcohol and gelatin are desirable. 
[0018] The above-mentioned OH radical and NH2 Although the concentration in aqueous [ of the water soluble 
polymer matter which has a radical and NH radical ] is not independently limited, it is desirable to consider as 0.1 
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- 3% especially 0.01 to 5% (it is below the same% of the weight). If water soluble polymer concentration separates 
from the above-mentioned range, microcapsule yield may fall. Furthermore, as for the addition to the inside of 
water soluble polymer content aqueous [ of the hydrophobic liquid which polybasic acid halide and multiple- 
valued isocyanate dissolved ], it is desirable to consider as 10 - 100% to a water soluble polymer content water 
solution. 

[0019] Subsequently, in the manufacture approach of this invention, in the water soluble polymer water solution 
which distributed the hydrophobic liquid, after adding an alkaline compound, a multiple-valued amine or 
polyhydric alcohol is added, and a microcapsule is obtained. 

[0020] In this invention, after adding an alkaline compound in this way, by adding a multiple-valued amine or 
polyhydric alcohol in a water soluble polymer water solution First, if an alkaline compound works as a catalyst, a 
water soluble polymer constructs a bridge partially by polybasic acid halide by the interface, a porous thin film is 
formed and a multiple-valued amine or polyhydric alcohol is subsequently added By the polymerization reaction 
with multiple-valued isocyanate, a multiple-valued amine, or polyhydric alcohol, double membrane structure is 
formed and poly urea with large film reinforcement or polyurethane wall membrane forms. 

[0021] In this case, as an alkaline compound, the salt of alkali or alkali, and weak acid can be used, and NaOH, 
KOH and calcium (OH)2, Na2C03, 2(NH4) C03, a sodium silicate, sodium phosphate, etc. are specifically 
desirable. Although the addition of an alkaline compound is chosen suitably, it is desirable to carry out to 5 - 
100% of the neutralization equivalent of the acid generated by the crosslinking reaction of a water soluble 
polymer and multiple-valued halide. 

[0022] Furthermore, although especially a reaction condition is not restricted in case an alkaline compound is 
added, a reaction advances easily by agitating for 1 - 60 minutes with the reaction temperature of 0-60 degrees 
C preferably. 

[0023] As a multiple-valued amine, the amine more than trivalent [, such as denaturation polyamine, such as 
diamines, such as a hexamethylenediamine, m-xylylene diamine, ethylenediamine, 1 ,4-diaminobutane, p- 
phenylene diamine, a lysine, a piperazine, and 2 base amino acid, and an amine addition product of an epoxy 
resin, diethylenetriamine triethylenetetramine, tetraethylenepentamine and pentaethylenehexamine, ] etc. is 
mentioned. 

[0024] As polyhydric alcohol, ethylene glycol, butanediol, hexandiol, A xylylene glycol, a polyoxypropylene glycol, 
a glycerol, Polyether polyols, such as pentaerythritol, an ethylene horse mackerel peat, Polyester polyols, such 
as an acrylic esthetic roll, acrylic polyol, The polyol which principal chains, such as poly butane diene polyol, 
polyolefine system polyol, and saponification EVA (ethylene-vinyl acetate copolymerization object), become from 
C-C association, Fire-resistant polyols, such as phosphorus-containing polyol, halogen-containing polyol, 
aromatic amine system polyol, phenol system polyol, and aromatic series system polyester, are mentioned. 
[0025] These multiples-valued amine or polyhydric alcohol is independent, or one sort can be used for it 
combining two or more sorts. As for the above-mentioned multiple-valued amine or the addition of polyhydric 
alcohol, it is desirable to carry out to 10 - 1000% of the reaction equivalent of multiple-valued isocyanate. 
[0026] In addition, although especially the reaction condition at the time of adding a multiple-valued amine or 
polyhydric alcohol is not limited, it is agitating 0-80 degrees C of reaction temperature preferably for about 1 to 
6 hours, and a polymerization reaction progresses efficiently. 
[0027] 

[Effect of the Invention] According to the manufacture approach of the microcapsule of this invention, as 
explained above, it is high yield and the microcapsule which contains a hydrophobic liquid as heart matter using 
an interfacial-polymerization reaction can be manufactured advantageously industrially, especially, by 
improvement in capsule film reinforcement, the manufacture of a big thing (for example, 150 micrometers or 
more) of capsule particle size is attained, and the capsule film has precise structure. 

[0028] Furthermore, since the heart matter is covered with the porous thin film, it has sustained-release and the 
heart matter is emitted gradually, the microcapsule obtained by the manufacture approach of this invention can 
encapsulate various perfume as heart matter, and it can use as fragrance products, such as an aromatic, or it 
can encapsulate an insecticidal component, a attractant, a repellent, a germicide, a herbicide, etc. as heart 
matter, and they can be used for it as agricultural chemicals, an insecticide, etc. 
[0029] 

[Example] Although an example is shown and this invention is explained concretely hereafter, this invention is 
not restricted to the following example. 

[0030] After dissolving tele phthloyl chloride 2.3g and hexamethylene dHsocyanate 20g in 150g of perfume 
constituents containing linalool 65% amyl acetate 5% 1-hexanol 10% ethyl KAPUROETO 10% example 1 ethyl- 
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butyrate 10%, this perfume constituent was distributed under churning in 750g of water solutions containing 
polyvinyl alcohol (polymerization-degree 500, whenever [ saponification ] 88%) 7.5g, and it adjusted so that 
particle size might be set to an average of 300 micrometers. 

[0031] Subsequently, 46g of sodium-hydroxide water solutions was added to the distributed solution of this 
perfume constituent 2% with the reaction temperature of 20 degrees C, it agitated for 10 minutes, and the 
porous thin film which constructed the bridge over the interface of a perfume constituent and the aqueous 
phase by tele phthloyl chloride in polyvinyl alcohol was made to form. Existence of this thin film was checked 
with the optical microscope. 

[0032] Furthermore, hexamethylenediamine 14g was added to these dispersion liquid, it agitated for 2 hours, the 
polymerization reaction of hexamethylene dHsocyanate and a hexamethylenediamine was advanced by the 
interface of a perfume constituent and the aqueous phase, and the microcapsule which has poly urea wall 
membrane was obtained. 

[0033] The mean particle diameter of this microcapsule is 300 micrometers, and was able to check that 
existence with the naked eye. Moreover, when these microcapsule dispersion liquid were observed with the 
optical microscope, the perfume constituent particle which is not covered did not exist but it was checked that 
capsulation yield is 100%, The obtained microcapsule was able to emit the scent of a floral system and was able 
to use it as an aromatic. 

[0034] When it was operated like the example 1 except having used toluylene dHsocyanate 20g and m-xylylene 
diamine 1 6g instead of example 2 hexamethylene-dHsocyanate 20g and hexamethylenediamine 20g, the mean 
particle diameter of the obtained microcapsule is 300 micrometers, and was able to check the existence with the 
naked eye. Moreover, it was checked that capsulation yield is 100%. This microcapsule was able to emit the 
scent of a floral system and was able to use it as an aromatic. 

[0035] When it was operated like the example 1 instead of example 3 polyvinyl alcohol (a degree of 
polymerization 500, whenever [ saponification ] 88%) except having used gelatin (average-molecular-weight 
3x104-105) 7.5g, the mean particle diameter of the obtained microcapsule is 300 micrometers, and was able to 
check the existence with the naked eye. Moreover, it was checked that capsulation yield is 100%. This 
microcapsule was able to emit the scent of a floral system and was able to use it as an aromatic. 
[0036] Instead of example 4 hexamethylenediamine 14g, the microcapsule which has polyurethane wall membrane 
when it is operated like an example 1 was obtained except using 7g of ethylene glycol, and mean particle 
diameter is 300 micrometers and was able to check the existence with the naked eye. Moreover, it was checked 
that capsulation yield is 100%. This microcapsule was able to emit the scent of a floral system and was able to 
use it as an aromatic. 

[0037] Although formation of a microcapsule was seen when it was operated like the example 1, without adding 
46g of sodium hydroxides 2% with example of comparison 1 tele phthloyl chloride 2.3g, the capsulation yield 
which is the broken capsule, the condensed capsule, or its both in many cases, and was measured from the 
optical microscope was about 5%. 

[0038] Instead of example of comparison 2 polyvinyl alcohol (a degree of polymerization 500, whenever 
[ saponification ] 88%), it is polystyrene sulfonate specific salt (average molecular weight 1.5x104). When it was 
operated like the example 1 except having used, the capsulation yield which formation of a microcapsule was not 
looked at but was measured from the optical microscope was about 0%. 

[0039] After dissolving tele phthloyl chloride 1g and toluylene dHsocyanate 20g in 150g of perfume constituents 
containing limonene 50% example 51-hexanol 25% aldehyde C85%, aldehyde C95%, aldehyde C105%, and linalool 
10%, it was made to distribute under churning in 750g of water solutions containing polyvinyl alcohol 
(polymerization-degree 500, whenever [ saponification ] 88%) 7.5g, and it adjusted so that particle size might be 
set to an average of 300 micrometers. 

[0040] Subsequently, 2g of sodium-carbonate water solutions was added to the distributed water solution of this 
perfume constituent 20% with the reaction temperature of 20 degrees C, it agitated for 30 minutes, and the 
porous thin film which constructed the bridge over the interface of a perfume constituent and the aqueous 
phase by tele phthloyl chloride in polyvinyl alcohol was made to form. 

[0041] Furthermore, ethylenediamine 7g was added to these dispersion liquid, it agitated for 2 hours, the 
polymerization reaction of toluylene dHsocyanate and ethylenediamine was advanced by the interface of a 
perfume constituent and the aqueous phase, and the perfume constituent endocyst microcapsule (mean particle 
diameter of 300 micrometers) which has poly urea wall membrane was obtained. 

[0042] When these microcapsule dispersion liquid were observed with the optical microscope, the particle 
without the broken capsule or covering did not exist, but capsulation yield was 100%. The obtained microcapsule 
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was able to emit the scent of a citrus system and was able to use it as an aromatic. 

[0043] After dissolving SEBAKOIRU chloride 1g, TORIME soil trichloride 1g, and trimethyl-hexamethylene-di- 
isocyanate 20g in 150g of insecticide constituents containing hexanal 5% hexenol 5% example 6 allethrin 90%, this 
was distributed under churning in 750g of water solutions containing polyvinyl alcohol (polymerization-degree 
1500, whenever [ saponification ] 88%) 5g, and it adjusted so that particle size might be set to an average of 300 
micrometers. 

[0044] Subsequently, after adding 46g of sodium-hydroxide water solutions to this distributed water solution 2% 
with the reaction temperature of 10 degrees C and agitating for 20 minutes, diethylenetriamine 10g was added 
and it agitated for 10 minutes. Furthermore, reaction temperature was raised and agitated at 60 degrees C, and 
the microcapsule was obtained. 

[0045] It was a microcapsule with a mean particle diameter of 300 micrometers which the obtained microcapsule 
connotes an insecticide constituent and has poly urea wall membrane, and capsulation yield was 100%. This 
microcapsule has been used as an invitation insecticide. 

[Translation done.] 
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y**2xr*-K x*y2»s^-f v**^r*- b%$ 

7x^;M^>^v>'T^-h. 3j"#*JHx^> h y *f 
yvr*- h^co h >; >f vi^r*- F ; ■^x-ti^-ju 
L, T, N, E, Z, R, M^CDr§D n nSrvN^x;l/a^ 

ft^^tfttfln 0 v t/r * - b ft i r 6 *i 

[0 0 l 4 ] ^I^V^T^- hOftfflftii < KUWR 30 

£ftfti>#s, ^7Kt4«f#*o^ffi-ry^r^- HiftR# 
0. 0 5-10. OW'J^Jl/i^^i^CiKS 

[0015] ±iaia7Ktt?K<**asftp-r^oHS. nh, 

JU77>, l/^/V — U'O, JUf--/> 40 

r *— 77 a % p-77^ h t*->#A, *^y>F#A, £ 

7*A«©i^J«BI, £-Y>;^>-F;tfA 

Hi, T^t'TtfA. T^fc'Ttf^ h^7777>h 
#A. T^^tfA, ^^-^'ASKDttfflg^eS. 77^7 

■fe*^*>, 77-fef^>. t;U7'^>. *hlf>l? 
(Dirn^^^ ft 6 n £ „ 

[0016] ^^SiSWiUttt. 50 
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;UP~;^ b h*o + t/7'D fc*;U^ ^;U-fe;UP-x s bF 
n + ->ypb*Jl/^^JU-fe;ua-x^^u- 77^-^-> 
fb-fe;i/u-x, jffiK-fen'P-*. ^-&A,KaM*, ^> 

- 77 A if $g#ft dTaWPtf ti £ c 

#y7^'j^7 5 F % 7tag'l4^-Ya>. ^'jxf 

[0 0 1 8 ] ±lfiOHg, NH, 

0. 0 1 -5% (11%, JETFHi;) , «fCC0. 1-3 

SIK Ufei»7k^ffif*cD7KS14]S^^W7KS*^(0^ 
Ste, 7K^t4ffi5> J F-#W7K?g®^*f It 10-100% 

[0019] #<,>r, **98(D»j6*ffi(c*$c*r«. tt 
*tt«f**^«3#/c7K^14iS^7K^4i«:. tju* 

C0 0 2 0 ]*«WCW, C^cfc^CCTJl/^iJttffc^ 
*»JjOUte«. ^f7S>^KI^l7^3-^7)( 

[0 02 1 ] C<D»^, TJ^Uffit^tl^iT^ 

*y afcteTJuay i^i^s^fflt^. *t*wcc 

«NaOH. KOH. Ca (OH),. Na 2 CO } , 
(NHJ 2 C0 3 . ^r-TK^hy^A. 'J>8th^ 

a^w* L/C^ 0 r^77 yttfb^omftns^iifiiMW 
[0022] $6cc, r;t/Ar'ji4ft^*m»a-r-S^. 

- 6 0 °CT' 1 - 6 0 ^laattPT S C £ CC J: 0 ggtCJSl£ 

[0 0 2 3 3 ^flBT5><hL-CW^+1f^^U>^r ^ 
>. m-t'>»Jl/>^7S> ( ifU>^75>, 1, 



C4) 

5 ; 

isfflmor 5 > m\mw<Dm*£* y r s > . ^x u > 

[0 02 4 ] %r%T)is^-)\yt 'Ja- 
Jk ;k ^-y^i^-Jk ^^yi/>^ 

>. -<>£xy;*y h -;i/*£<D# x-r-;i,#y tf- 
Jk U>T^- k T^'J^XrO-J^©^ 
rjx*ir;u# l J *-Jk y ;u*'y *-;k #y:/£ 10 
>S?x>#y:*-;k #y*U7 ^>3R#U*-il/, 4r 
XbEVA (x^U>-ftKbTx^S^!|») ^(D^aK 

^c-cM^^^^'Jt-;k ^y>*y*-;k 

*v--WM<y:*— Jk 5?«S*#yxx^ju«(ojij|» 
#y *-ju*s9ltf&ft&. 

[0 0 2 5 ] cfth&mr ^ > t> 0 < te&mrji'^-^ 

-;K0»sftl»«. ^fffi ^ V >7 * - h COStD^SO 1 0 20 

[0 02 6) fete, ^fflBT 5>fcU<tt^flfi7^3-il/ 
*^WTSI«<DJgj£^mi«FK:|RS3nfec^*. rasa 
K*»*L<«0-8 0"C. l-6U$rBlfiJg{«}$T^C 

[0 027] 

»*tt«fl*S«m t L/ T SW-T £ -7 -f * a tj V -te Jt/ * 

■fe ^«#»*&«ie t 

[0 0 2 8 ] S6«C. 3WSW©liattri6T»6tx*v-< 

* p * -fe m* . zm ms&ii&vmmvmm s nr c > 

ftU I*«94S!l4^iUt«lt4C4*S'C*5 > 40 
[0 02 9 ] 

[0 0 3 0 ] 1 

jL^jiy'^u- h 1 0%. if-;^7'ax- h l 0%, 
I _^^-^y^;n 0%. T 5 h 5%. x ) i~ 

*- h 2 o s^mmbtcm, commmmz* y fx 5 o 
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;Ur;Ur3-;U (M^S5 0 0, ^>ltft8 8%) 7. 5 
g£^WT&7k?§«7 5 0 gtpttCmnT-CftfoZi*.. & 

[0031] ^-e. ccommmmmvftftmmicixfc 
um. 2 o -ct 2 Lt" h y ^ a?k^m 4 6 & £flnx 
■ci o#iai8ttPu #f5Ha«?»4*ffi<fcoinH«c. #y 

[0 0 3 2] 36*C, CCD^flS^-^^Ify ^U>>>T 

s>i 4g*JBftiLr2ieiHl8l#Lr. 

[0 0 3 3] C<Dv-< ^d/7^;KO^*4S«3 0 0 
Mint rtl8-C^(D|?a*fllSr&C<E:*i-C*/Co £ 

Tv ^■7*-fe;Wtilx^« i o o%T'&£c£#sttS£n 

[0 0 34] 

h 2 0 g <tm-*->y U>t/T 5 > 1 6 g *fl|t>/cfcl^f 

*-7*t;W^S«3 0 0ymt, ^r^<D#a^r 
fltlg-rsc £#-c#fc Q *^-bMt4X*W 1 0 0 

[ 0 0 3 5] 

#y t'x;Wr^3-^ (MS5 0 0. ^>ftS88 
%) CDRtDOCC, -tf^^> <¥#3t>TS3 x l 0 4 - 1 

o 5 ) 7. 5g zm^tcwummm 1 ^naHctuffo 

[0 0 3 6] HftfflU 

tf^co^ic^. *y «?U^>tMWt^-7^ ^Ptl 
1 0 0%r&£C<L#ffiK3*ifc. ^D^7'-fe 
[0 0 3 7 ] tb«« 1 



(5) 



•)A46g €:»«HirCC. HSKftl 1 iffi CC»ffi*?f ft 
[0 03 8] Jt«W2 

#y fc'-Jl/T^wU (1^S5 0 0. ^>{fcK88 
fcj-fl^S 1 • 5 x l 0 4 ) £fflt>/ctm»HffiflI lil^ 10 

[0 03 9] 

t KC 9 5%, TJl^fc KC 10 5%, »JtD-iHO 

y**>5 0«*dff"r*#**fiss»i sogccr- 

- h 2 0 g*««UfcgL #y^^TJl/=r-^ 

g5 00, *>ffcjg8 8%) 7. 5g^MTUii 20 

7 5 o gtpicmnrx'fttkzi*. 3 oo^m 

CESS 2 0 °CT' 2 0 %&tmi- hVV l±7\<m& 2 g 

r 3 o # w«# l . ttmiiSft i i ©ihwc # y t: 

[0 04 1 ] C<Z>#tfc«CCX*U>^T5>7* 
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[0 04 3 ] HJfc#«6 

7I/^U>9 0% ^*-fey-JU5%, ^*^-jU5 
%*SWT*S&fflffl0Ett 1 5 0 
-(Fig. Y y ) *v 4 x ) Wy 4 K 1 g J: cjf h y 
y^iu^**^*u>t?-/v^r*- h2 0 

Ctl^r^y b'^;l/r^=»-jl/ (S^gl 5 0 0. 

^■>{bS8 8%) 5 fir**Brra*»*7 5 0 gtucjK 

lit 

[0 044] &i »t % c ©#tfc*««teKi£filS 1 0 °c 
r 2 %tim\t* h y 2 atK^s 46g ^rfin^r 2 0 #p 0 i 

«#Lfctft, ^xfU>Mi7^>10g«Diri 

[0 04 5 ] %htitc~?4 ^n*^-bJW4a*«Hlrt* 
cov-r ^ab^^u-c*^ , fc^-feMbK*** 10 0% 



JK^»aBaK*9flTB3#7# 



